The adaptation of an organism to a change in environmental conditions is a complex and in some aspects a poorly understood physiological process. The activating influence of stress on the sympathetic nervous system, the hypothalamic -pituitary -adrenal axis and the suppression of TSH, LH, FSH release is well known. The interplay of communication between the endocrine and immune systems plays an essential role in modulating the response to stress related mediators. The basis of many contradictory and incoherent results of experiments is due to the various methodologies of creating changes in environmental conditions, the way of collecting blood samples which influence stress mediators, the case of assessing the influence of many factors on reproductive functions and the performance of experiments without synchronization with the reproductive cycle. The review will focus on the presentation of simple and repeatable methods of development of an adaptation stress to changed environmental conditions (temperature, oxygenation, humidity) and the technique of blood collection during hour-long estimation of interactions between the endocrine, nervous and immune systems. We would like to place emphasis on appropriate ways of performing experiments on female rats, with regards to the choice of a suitable phase of the reproductive cycle. Also on ways of anaesthesia and microsurgical techniques of vein catheterisation for repeated blood sampling. The performance of all phases of the experiment allow us to estimate only the influence of environmental conditions and eliminate interfering factors during the process of preparing animal for the experiment.
Introduction
The adaptation of an organism to a change in environmental conditions is a complex and in some aspects poorly understood physiological process. The activating influence of stress on the sympathetic nervous system, the hypothalamic-pituitary-adrenal axis and the suppression of TSH, LH, FSH release is well known. The interplay communication between the endocrine and immune systems play an essential role in modulating the response to stress related mediators.
Advances in the field of neuroimmunology and more recently in psychoneuroimmunology have shown that central nervous system (CNS) and the immune system are intimately linked and do not function as independent systems [1] . The hypothalamo--pituitary-adrenocortical (HPA) axis plays a vital role in adaptation of the organism to homeostatic challenge. Activation of the HPA system culminates in secretion of glucocorticoid, which act at multiple levels to redirect energy resources [2] . The end effects of glucocorticoids action include energy mobilization in the liver, suppression of innate immunity in immune organs, inhibition of bone and muscle growth, potentiation of sympathetic nervous system -mediated vasoconstriction, proteolysis and lipolysis, suppression of reproductive function along the hypothalamo-pituitary-gonadal axis and behavioural depression [3] . The HPA axis exerts an inhibitory effect on the female reproductive system [4] . In addition, the hypothalamic neuropeptide, corticotrophin releasing hormone (CRH) and its receptors have been identified in most female reproductive tissues, including the ovary, uterus, and placenta. Furthermore, CRH is secreted in peripheral inflammatory sites where it exerts strong inflammatory actions [5] . The effects of catecholamines are mediated through adrenoreceptors and result in a wide range of physiological changes that best serve an animal in the face of imminent danger [6] . The presence of a close association between sympathetic nerve fibres and cells of the immune system could provide a direct mechanism enabling the CNS to regulate specific aspects of the immune response. Thus it appears that the CNS can communicate with the immune systems in a general sense via endocrine outflow from the CNS, adrenocorticotropine (ACTH), and glucocorticoids to the periphery, but also more directly by means of sympathetic innervation of both primary and secondary lymphoid organs [7] . Recent evidence shows an important role of the parasympathetic cholinergic pathway in the bidirectional communication between the brain and immune system [8] [9] [10] . The immune system may communicate with the CNS through immune products, primarily cytokines leading to direct CNS activation [11, 12] or to release of CNSderived cytokines. Also, estrogens play an important role in immune modulation [13] and contribute to the approximately 2-to 10-fold higher incidence of autoimmune/inflammatory diseases seen in females of all mammalian species [14] . Several examples of evidence indicates that the positive or negative emotional state of the man or animal may influence immunological parameters via the limbic -hypothalamic circuits, which represents the neuropsychological background of emotionality. The communication between the periphery and brain takes place via both neural and hormonal pathways. Cytokines released by activated immune cells, in addition to their role in regulating cellular interactions, is one of the way by which the immune system communicates with the CNS and thereby influences behaviour. Interleukins: IL-1, IL-2, IL-6, TNF-α influence activation of the HPA axis and are, in turn, influenced by glucocorticoid secretion [1, 14] .
Reproductive activity is one of the main functions that becomes altered and inactivates during the adaptive response to stress [15] . The result of experiments indicate that the effects of stress on sexual behaviour depend on the characteristics of the stressors [16] . Psychogenic stress can be a potent inducer of neuroendocrine mediators that suppress the immune system, and most studies have focused on these neurotransmitters and hormones and the subsequent signalling pathways [17] . The relatively small numbers of studies have emphasized or carefully considered quantitative aspects of stress-induced immunomodulation and have revealed useful information and suggest productive directions for future work. The review will focus on the presentation of simple and repeatable methods of the development of an adaptation stress to changed environmental conditions (temperature, oxygenation, humidity) and the technique of collecting blood during an hour-long estimation of interactions between the endocrine, nervous and immune systems.
The climatic chamber
The female Wistar rats (Rattus norvergicus) were tested ones at a time in the climatic chamber [18, 19] . The climatic chamber (Multiserv model KBI -100, Lublin, Poland) is a box with plexiglas walls of dimensions 50×40×40 cm. Internal environmental parameters (oxygenation, temperature, humidity) are automatically adjustable and monitored. The acclimation in the climatic chamber started at 12 am and the animals remained in the climatic chamber for 30 minutes [18, 19] . After the experiment, animals were returned to their cages. Before the experiment, three month old female rats, weighing 200 to 300 g were housed in standard cages, six per cage, in a controlled temperature room (21°C ± 1°C), with a 12 h light: 12 h dark cycle, lights were turned on at 6:00 am. Standard laboratory chow and tap water were available ad libitum.
The determination the phase of the estrous cycle
During three months, every morning between 8:00 and 9:00 am an estimation of the vaginal lavage using a microscope was done to determine the phase of the estrous cycle. Unstained material was observed under a light microscope, without the use of the condenser lens, with 10 and 40× objective lenses. The short length of the estrous cycle of rats makes them useful for the investigation of changes occurring during the reproductive cycle. The estrous cycle lasts four days and is characterized as: proestrus, estrus, metestrus and diestrus, which may be determined according to the cell types observed in the vaginal smear. A proestrous smear consists of a predominance of nucleated epithelial cells; an estrous smear primarily consists of anucleated cornified cells; a metestrous smear consists of the same proportion among leukocytes, cornified, and nucleated epithelial cells, and a diestrous smear primarily consists of a predominance of leukocytes [20] . The proportion among cells is used for the determination of the estrous cycle phases [20] . The special significance of the proestrus phase of the estrous cycle of the rat, during which LH and FSH levels increase is known. Ovulation occurs from the beginning of proestrus to the end of the estrus [21, 22] . The collection of vaginal lavage from the rats, is a very easy procedure but the determination of vaginal lavage should not be done in the presence of rats from other cages in order to avoid stress and lower the aggressiveness of females that will be caught afterwards [23] .
The results of some studies show that reproductive function of rats is modified differentially, depending on the characteristics of each stressor and on the duration of exposure (acute or chronic) [16] . 
The blood collection
Investigation of preovulatory gonadotropin surges or other factors usually requires withdrawal of serial blood samples since the analysis of a single sample may be insufficient to detect the surges due to the variation in the time at which they occur. When the researchers decapitate the animals in their studies, the surges of some animals may be missed. So the best way to study the whole surge of any hormones or factors is hourly sampling, followed by vessel cannulation. Jugular vein catherization has been successfully used by investigators for more than a decade. Rats with jugular catheters exhibit low basal plasma stress hormones (adrenocorticotropin, corticosterone) and normal circadian activity [24] . The presence or absence of the jugular catheter did not affect the basal expression of the immediate early gene product Fosprotein in the brain [25, 26] . Repeated blood sampling of 0.6 ml at 0, 10, 30, 60 and 120 minutes [27] or of 0.25 ml every 15 minutes for 9 h [28] followed by replacement of the same volume with 0.9% NaCl has been shown not to alter the plasma concentration of prolactin, a hormone that responds to a variety of stressful stimuli [29] . It has been shown that secretion of adrenocorticotropin and corticosterone was not modified during withdrawal of 14 blood samples of 300 µl from catheterized male rats [24] . Also serial blood sampling does not alter the magnitude of the LH and FSH surges [23] . It is necessary to anesthetize the rat for this procedure. If any experiment is performed one or more days before the proestrus phase in a regular cycling rat, it can alter the estrous cycle and one can no longer guarantee that the next proestrous will occur on the expected day [23] . If it is done in the late morning of proestrous after the pool of releasable GnRH has been synthesized and before the time of triggering the gonadotropin surges, which occurs around 12 am, it will not change the sequence and repeatability of the estrous cycle [30] . The best option is to first verify that the rat is in the proestrus phase and then perform anesthesia and vessel cannulation in the late morning of the same day.
The repeated blood sampling, regarding the activation of hypathalamo-pituitary-adrenal axis, seems to be a non-stressful method. These observations suggest that, when performed properly, catheterisation of the jugular vein does not lead to sensitization of stresssensitive neurocircuits.
The method of anesthesia
The selection of anesthetic is a crucial factor for the success of this sort of study. Some anesthetic can easily block the gonadotropin surges and also interfere with the amplitude of these surges. The female rats anesthetized with barbiturates during proestrus as well as on other days of the estrous cycle did not show either preovulatory gonadotropin surges during proestrous afternoon or ovulation on the next estrous morning [23, 31, 32] . Ketamine/xelazine or tiletamide/ zolazepam anesthesia also block the preovulatory surges of LH and FSH [23] . The previous data indicate that to produce adequate surgical anesthesia in cycling female rats without suppressing the preovulatory gonadotropin surges tribromoethanol should be used [33] . In rats, tribromoethanol anesthesia is recommended at a dose of 260 to 300 mg/kg body weight and given intra peritonealy [23] . The experimental data show that tribromoethanol at a dose of 250 mg/kg body weight alone or followed by jugular vein cannulation does not alter either the magnitude of the gonadotropin surges or the number of ova, suggesting that tribromoethanol is an ideal anesthetic for this sort of study [23] . The reason why tribromoethanol anesthesia does not prevent the occurrence of the gonadotropin surge is still unknown. One might hypothesize that tribromoethanol may have specific sites of action on the central nervous system which do not overlap with that responsible for the control of the gonadotropin surges or the actions of the excitatory neurotransmitters may be predominant over the inhibitory ones at the time of the surge. For long-term studies, the use of tribromoethanol anesthesia should not be recommended since some pathological changes such as abdominal visceral adhesion, hepatic capsular fibrosis and interstitial ileus have been reported [34, 35] .
Summary
In conclusion, the method described and validated in this study: utilization of a climatic chamber, jugular vein catherization under tribromoethanol anesthesia followed by serial blood sampling, is suitable to evaluate time course of some factors released in the afternoon during proestrous phase.
